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JEgE B s ) Tl okt . A AR RN H A5 G i) i
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PR A T IR (B BN R IR K Hh e A B P s (1) 2
BRACR, AT VE Ry —FhdH/ NBURL LTS AR TR (2)5E
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gey, PR anny 22 5% asoth 22 BR K A R RS BE R 1A
SRS AT

F BB B R A 5T N R 2 0 T vk R
FREETR . ERE . EATE . AL TRRHASE,
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FER AN P 5 (GAC) I JEXT UV osa K BREBCRA 5T &
B, O3-BACKUV,ss F-HIZERFILGACH111.1%,
WA S50 104 91 5 4821 TG 1 2% (05-BAC) T-25

b BRARAR IR Y JL Iz Sl M B 5K, RGERTUVasa 2
FR%38.8%. MILUIMIA S T A LBRA YL BA
IR, A EATTREA BOLKE R o105 B A HLTS

F1 ETFREUBEEBRKEKPRAGIRNAE
Table 1 removal method of natural organic matter of source water based on enhanced coagulation
;’f_g ik A s i S
iR Sk 65  pH=(6.0£0.2) pHEZ MR K ZKIEK [65]
%t pH=5.5, G=350~550/s, BRI KRBT S AR IR B R p A ; Tl 3 AR B B A KR
Tt 70 T=18~22min; HAEBZE ANEWMDBPS LR, (RIERAYIHE 2% Ei’r;}jﬂﬁﬂ ke 164
Sy 5180170 mg-L! 3 3 1 2% o
TR/ Ak 60  ffEpH=5.5 B RIT IR [66]
REEURIPASS | 6444 omin
REEMAPAC, 5323 o s PASSAPFIRUR FAL ERYTK R JFK [67]
AR 46.98 -
fRIREERIE R, BRRRERXT K KSR BRERXT /K /N T B A DL L BRas R dgves , Tl T S
LI 2 BRACR BT, EIREERI B SRR Ko T A L LBk iim; =&k %ﬁﬁfkhﬁi K [68]
SEER . TR BRSSO R THRERE B bk A I B O B TRl
PRSI T, BERIREEHRIISE IRET A RO R F K T1 000098 B, H VG 22 Mg T 7 4% [69]
WL LRI F4aEE BRERXT KA TR RBRIER 15ie
MIFKpH=7.00F, 2K PFCHZREER F2 bRk HHA R B 1% 25 B b %5 ) 7 T B R
RAEFRPFC 82.72 M LR D, L THE T KpHAYREARMIIR/DN, 7K F1 5RO AL o] U4 5 Rk [70]
M, RUZWHIN TS HARERECE -
HARRBRZRPSFIL 3 I K, Sf65em ,
HFEEPSE 85 EJEHET(? L S A R Bk PES R Bk Fex(SO4)s M H , PSFTIT i izgjﬁfu (71]
e BT HARY ZRBCR A R TR RE o
RBEFmY (PFS) FIE S<pH<6 S HPFSHI L, HE A IREERIG I TR5
THRETHEPEEALE 509 SR me L ( Feil) YL B K PRI, XM | UVasy Sie2e 2285 7 M T i m] [72]
(PDM) 5 &R EER] ¢ fi 1R
W B+ BrARIEHERPACS 65.7 PASSSPACHIHE AL PACHIFE M X Ab BEASR AT — e 5, - (73]
MALTE  REEBIRIEPASS U AR Ll B fe FHP ASS -2 1t 1435 .
5 Wbk SR 2991 PO mg-L! TEREEIB NS min, BIM2EEHIRES min/S 8t 70 fr BH B 52 24
I SEAEE 2821 AR 0 meL!  fiky. R RREER SRk 74
WA BsmmRh i & 267 69.3 VARpHER7, NGRS pmBmemmams L, i EmammitE &
+ 5% 1k PPC-A. PPC-N. 63.5 HEA52570.75 mg'L'l 2] DL R B R TOC K UV, s B r & [75]
WE ppec 570 BOR, RS A 2R LR ST
FRET . B A KA R BRI R A
AR REEPPC- RN NOM A H5HIPPC 0.45 mg- L™ #5hn  BEFHSRALIREER kb . (Al | Bk, 4RSI Wivr i Bk 26
J:PAM W% PPM0.07 mgL’ BRI L S Ik P9 wgakk~ U
PR A HIPPC. %%M%Wﬁ@(ﬁ%ﬂﬁﬁ& %JH%‘%&@@E%%&*ﬂu%%‘%ﬂiﬁﬂiT
5 AU EIPAC 3276 I, BURALRTA]20~40 min, ZEBRANLIGRMAGE, M) AOKBR T EZR ERREEOKT  [77]
" BRI N12~24 mg L' RFAKK BebRiE
A e A UVos il BT F R CRAISEBONPAS, w2 4 25 IR B B iysitl
PR BTPTC.  WAOPPCHRHE ., PPCIREE (FJs (EME, UVase, BRI i 0 K g
o B 7720.8 mg L' R, It FLRERSRITIE IS K b R R
s b At pH=6.8 £ I PPC 0.75 S MUREE T ZMIL, MEmREEE ARmREE o . ..
REMESATPEC. 90 mpL | BB A B 60 ARSI A HLALIA ELAH KRR IR 0y
AR R mg-L'l TR
TREEL R SRERTHAR T — Xb A LW A 2% Bk R0 B B R BE N, .
E\i%o 64.9 EROHHFF/KpH=7.93 Fey(SO4);. FeCLAYE, T & KKK TUUR KA g;jéé}uﬁd\ BF [80]
! A5k FpH=6.72 W, HBIRRTIREERE R -
[ T NI A e Sl o A ol FHIKTOCHR I . AUV 5o [H R R B (14 7K ARFT
3 fb MIEXHIPAC 0 RWRFEMMAR o ipaokptngi e K [81]
TR . oo o, MIEXTIAG BT S AR B8 XA B4 23 B i 7 1 [
MIEX . vy e LI g 5 ACHN B Cl A PACKS6% 22 1135 5 L5 ”
PAC PACHI 14 mg L ), MIEXTAbHE E T RERIBEFIETCEA R E Yok TEK
B /N X D] () SR K PE R K PR AL
MIEX MIEX$E S mg- L' ZEMIEXAIRG 28 BT R T B T XU V)sy .
PAC P PACHHEH20 mg L’ HEJTRBR 8]
AR R pH=5.5~5.8 ST pHIA, SRS R0 : KMnO,
fit + B BAHREREPES . HHMKMnO4 1 mg-L™! PFS. PAM, ARG
fLiREE PAM 23.40 PFS40 mg-L" WL [84]
A S AR R R PAMO. mg-L™, A= ¥y i bk

{5 FR ] 60 min
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Yy w25 U A AN T A AT L A R /N TR BL
Yy, $EEE KBl A, AR AL K R
o Os-BACHIN A2 IR /KA B h L R DL
HROTHE, HE, O-BACHI—8intT &0 T2
AISZIR I JEETE s S by A A e B A1 BE i
PIVERH , G0 Bz e i R i o e 3 . I lal 4
Rt —2BHEsE . TR TR 0 B S, e
FEAEREL,
332 RIBLAAMLE

AL B AR SR I 2045 A 5T 5 M T2 i /K Ak
PR, HMI19764F Carey R H T 2 & B AT LITE
TiO/UVAEHI TG fb s it LISk, AR Z A% K Hr
BHISYIAT T 2T AL R IE . B
M S5 BTIE SR I IR B R 77 A 3 A AL R 1 - OH A O™
H %L, SIEMmR AL A IR N, AR g
FRAS R /N T T 28 SRRk . AKFNIJCHLER . (H R AE
Bt 1 h 7 A T SR 2 SO AR A
TR AR, K AT AT g, fli
TAAARERFIR AT, AR AL AL SR Y e
R, — B3 h, SRR M AR S s TR R N
3.4 Xk

Sudha5: ¥ IS 2 S SRR H A /Do 2
AR, G B AR SRR . (H B AR AR
SV BB F TS, U MR HA R [ A 2
1 S R IS R A A R, A T B A P R A A
FRAAE o A I T 5 P RS A A, T e A
T AR (— M 2B TWR) AR R
T R, RETKITRAL, XAERE R, W
fe R B RP) SudhaZE PG KW KRB LY
NOMZE L i U IR 2 bRk Z BlF Z K m,
NOMAGHFE | TS A AL | AR A A= 9 T8 R B
Ry e

] PN X 8 L R (14 A ) b BT 5% K 22 S v A A
YIb kL RO . AEIRARIR . ARk AR . R
VG ER-EPIE A T2 . RAEYTE M (05-BAC)
HET L YNGR T 7 A -Faki =< A4
Yrgits . FEAE AR | A s R T
2 A L YT IR A TSR F L 1995
AE K SRR D2 T A Wy B ks B AL B TR, 25
R 127%~33% . 20004F 5 523 23R A= Wy B
I PRAD FRAHTS e J5 K, XUV s, B F6 1 L [
IR 10% 2547 o FHULL Rl Y, X St efe A W e fi
BRI bR, BEIKRAE A DR EE . W RF 1 L &
ERA —E I . 200044 FF 25 R B AE ik
M5 -RD UE AL PRSP K, X UVass ZBRF N
48.9%. 20054FEZRRIT LR IR 18 . WMLy T 72
BTG PE IR £ - (ACF) 47 [ 28 AL 8 AR Wi ek

24 (BACF) 05 YL IR /K A I8 2 BAXT UV 5425
BRACRAER B3, s $199%, SF¥°94% . 2007
A0 4 7 25 PO T B A - B < 2 ) 6 T (BAF)
T2 X5 YK AL FR, UVyss H RN 11.26%.
20084E HIEAR TR T S = i vk . Y4k H i oRk
REALAN B . SASAL AN B AN SR BT, FHA BRI A (%)
P EELF A BRIE R b, T ROs YKL, X}
UVs4 Z25:5% 4 16%., 20084F # 1 145857 F A T4
WEE T AT E A Yis R T2, XUV,s,
FBRHRAS5T.4%. 20104E R TR Fl i 4 AL/
YN IR A T AN UV sy 3 LB % R 23.4%
201 1A R A AU O A T PR BB B PR T 25 Ak
PR F BEHET K, XF UV, s EBRR H20%,
3.5 MWEptix

eS8 [ 4 Aok AT A R
U1 DK H I YA 75 3 A AL T AT
Ao W AR EE IR B0 25 S R FLZEHE . BRI
FRIAAR, Bl aE A 3 1A Fh I P L AT 5 W R O il
Pk, R A R E EA Y H B, W)
B3 BRI 34 T %o A 0 e o LA A B ) 4 i S
ME A i B A DL B B RO e —
TP B8 AR 119 1 AR 25 B B R H AT Ak @ sz 21
I EM . H TR 52 B RFR1E ie J5a e 551
PERRIR 7] R B T2 #e bt Aig . JCHLA 4 o AL
N
351 KA KH
T T ¢ A S s ORI M R A A T R AL 4
P BRI EE R AR, DRI LA AR % R
H1, TTERHFRAKBRSR . Bl SRR . A
BTG Y it 22 Rt

Tamai ZEUOHIRI NG RN & + 4 B A DL S
YIVERRE, &G, 78 930°C RS EA
HFL HE B (>70%) R AL M A% , 78GR b e
AN A AR ZE . B 3B RIS FLAR S KA TG 1
we, TR B T R I

Schreiber: U OSUIFSE T K 58 IR 1 W 1140 ViR JBE T U
JEE X IR AR B AR IR RR S AR IR R
Al RLE T A . SRR . BKAVE A B AR
ROTFHAYNO, KR T- 454 W AE W B i 75
Hn] B B TR I FLEE ZE, BH IR B 2 (A BE TR o
FiE ABNE PR/ NFLNFR, EFHRRRIE . pH. BT
e FITIR B RE A SE A 25 B T 1, DT S i 3
IR BEASCR o PEARHR B TR BRI WD, T FEIR o7
T EE LIV R PIRAI & eI e Rim, WG IR
RS FE TR B T, G 3 i W ) S R 4
TARWEAN, AT R AR R R . I )
P EAER, BRI A, TR
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Research advances of humic acid in aquatic environments

WANG Yajun', MA Jun®

1. School of Civil Engineering, Lanzhou University of Technology, Lanzhou 730050, China;
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Abstract: Humic acids substance widely exist in nature as a kind of resource. They have important influence on environmental eco-
logical balance and can be potentially developed vigorously for muhipurpose utilization. Humic acids substance have many kinds of
active functional groups, showing acidic property. hydrophilicity. interfacial activity. cation exchange capacity. complexation.
adsorption and dispersibility. Concepts and theories of humic acid have emerged a major breakthrough, the researchers formerly
studied the traditional focus of humic acid or only studied the flow of substances and the transformation of energy, while are focusing
the environment processes and mechanism of humic acid with soil . water and biological interfaces and microinterfaces. Using water
environment as examples, this article briefly summarizes the study results of sources. chemical structure, determination, its effects
on environmental pollutants, and expounds the possible fight research directions and contents refering to water environment pollution.
This article also makes a prospect about modern humic acid.

Key words: natural organic matter; humic acid; environmental processes; epplication prospect



